The addition of chloramphenicol or tetracycline to exponentially growing cells of Propionibacterium acnes, which are not normally able to induce splenomegaly until they reach stationary phase, resulted in a rapid development of ability to induce splenomegaly in mice. However, the activity resulting from chloramphenicol treatment was arrested by the addition of penicillin or vancomycin, which showed that the activity was dependent on cell wall synthesis.
The addition of chloramphenicol or tetracycline to exponentially growing cells of Propionibacterium acnes, which are not normally able to induce splenomegaly until they reach stationary phase, resulted in a rapid development of ability to induce splenomegaly in mice. However, the activity resulting from chloramphenicol treatment was arrested by the addition of penicillin or vancomycin, which showed that the activity was dependent on cell wall synthesis.
Propionibacterium acnes (4) is able to nonspecifically stimulate the reticuloendothelial system (RES) and inhibit the growth of tumors (7, 8) . Although vaccines of P. acnes are presently being used as immunotherapeutic anticancer agents, the component(s) of this organism responsible for these properties has yet to be elucidated. The stimulating property is strain specific, culture age specific, and requires the use of whole-cell vaccines (5, 6) . The effects of various chemical treatments on the potency of vaccines indicate that the active component is carbohydrate in nature and associated with the cell wall (6, 13) . This has been difficult to substantiate, since fractions from broken cells possess little or no activity (1) . In the present study, we show that the development of the ability to stimulate the RES, which normally takes place at the transition from exponential to stationary phase of growth, is dependent on cell wall synthesis and can be induced in exponentially growing cells by addition of chloramphenicol or tetracycline.
P. acnes VPI 0009 (serotype 1) (3) was grown in 1.5-liter batches of tryptone-yeast extractglucose-plus-Tween 80 medium (5) each experiment; chloramphenicol (20 mg/ml) and tetracycline (20 mg/ml) were dissolved in 95% ethanol, solutions of potassium benzylpenicillin (750 ,ug/ml) and vancomycin (2 mg/ml) were prepared in distilled water. All antibiotics were obtained from Sigma Chemical Co., St. Louis, Mo. Chloramphenicol or tetracycline was added to cultures during the late exponential phase of growth (0.48 to 0.56 mg [dry weight] of cells per ml), which was reached 14 to 16 h after inoculation. The ability to induce splenomegaly was used as the assay for determining the degree of stimulation of the RES. Samples were taken from cultures at various times, and vaccines were prepared as described by Cummins and Linn (5) . Groups of five male CBA mice were injected intraperitoneally with 1.4 mg (dry weight) of cells. After 14 days, the spleens were removed and weighed, the weights being expressed as milligrams per 20 g of body weight.
Chloramphenicol at a final concentration of 1, 10, or 100 ,ug/ml inhibited growth of P. acnes in the late exponential phase of growth ( Fig. 1 To determine whether the development of ability to induce splenomegaly after addition of chloramphenicol was a unique effect of this antibiotic, we repeated the same experiment over a shorter period with tetracycline, also an inhibitor of protein synthesis. A final concentration of 1, 5, or 10 ,ug/ml was able to inhibit growth of P. acnes, resulting in a decrease in the growth rate after 1 h (Fig. 2) . Spleen weight increases induced by vaccines from the control culture without tetracycline or cultures receiving 1 ,ug of tetracycline per ml during the 8-h period of the experiment were very small. However, after exposure to 5 or 10 p.g of tetracycline for 8 h, the cells were able to induce spleen weights of 343 and 273 mg/20 g of bodyweight, respectively (Fig. 2) . The lower rate of development of splenomegaly-inducing ability exhibited by cultures receiving 10 ,ug of tetracycline may have been due to the antibiotic interfering with cell wall synthesis, since high concentrations of chlorotetracycline (100 ,ug/ml) are known to inhibit peptidoglycan synthesis in Staphylococcus aureus (11) . Nevertheless, this experiment confirms that cessation of growth by inhibition of protein synthesis promotes development of splenomegaly-inducing ability. Similar experiments with two strains which are not able to induce splenomegaly, P. acnes I1 (serotype I) and Propionibacterium granulosum VPI 6500, failed to show any activation after chloramphenicol was added to exponentially growing cultures. This suggests a genetic difference between active and nonactive strains.
Both chloramphenicol and tetracycline are known to inhibit protein synthesis by binding to ribosomes (reviewed in reference 12). However, previous studies with staphylococci have shown that peptidoglycan synthesis continues during inhibition of protein synthesis by chloramphenicol (9, 10), and indeed, electron micrographs of P. acnes (Fig. 3) showed that 8 h after addition of chloramphenicol (10 ,ug/ml), the cell wall had almost doubled in thickness (17 to 33 nm). A similar thickening was observed when cells were treated with tetracycline (5 ,ug/ml), whereas there was no detectable increase in cell wall thickness in cells from cultures not receiving either antibiotic during the same period.
To confirm the association of development of splenomegaly-inducing ability with cell wall synthesis, we added antibiotics which inhibit cell Although it has been suggested that the cell wall of P. acnes is responsible for RES stimulation, it has not been possible to prove this, since cell wall fractions, like all other fractions, possess little or no activity. However, the present study clearly shows that peptidoglycan synthesis was necessary for the development of RES stimulation. Nevertheless, this does not exclude the involvement of an acidic polysaccharide, which accounts for about 36% of the cell wall dry weight (Cummins, unpublished data). Incorporation of polysaccharide into the cell wall would be halted during peptidoglycan inhibition if, like teichoic acids of other bacteria (2), it is attached to the muramic acid residues of peptidoglycan.
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